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Abstract of J P7 143876 

PURPOSE:To provide a non-reducing glucide-producing enzyme having excellent stability to produce 
a non-reducing glucide having trehalose structure from a partial decomposition product of redpcing 
starch, having good sweet taste, absorbable and digestible by oral ingestion and giving a glucide useful 
as a sweetener, taste-improving agent, etc. CONSTITUTION:The objective new enzyme is produced 
by culturing a microbial strain [e.g. Rhizobium sp. M-11 (FERM BP-4130)] capable of producing a non- 
reducing glucide-producing enzyme having trehalose structure from a partial decomposition product of 
reducing starch. The enzyme has an action to form a non-reducing glucide having trehalose structure 
on the terminal from a partial decomposition product of one or more kinds of reducing starches having 
a glucose polymerization degree of >=3. It has a molecular weight of about 76,000-87,000 Dalton 
measured by SDS-get electrophoresis, an isoelectric point pi of about 3.6-4.6 measured by an 
ampholinecontaining electrophoresis, optimum temperature of 35-40 deg.C and optimum pH of 6.4-7.2 
and is stable at a temperature up to about 35-40 deg.C at pH 7.0 for 60min and stable at pH 5. 5-11. 0 
at 25 deg.C for 16hr. 
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3 0 75M 6 0 *Cc0^aTI^ 1 7?>M 2 0 fiflBH»J«"rntf# 
120%, 0 0%iSO7X^y h£» 

[0 0 4 1] «*«ahW\P-X*«J6TS«C 
— 7fc#l 0 h WN 

D-xas***«ft«iJiftict?)* as*c#TT5 0 75 

SI 6 Or, S*b<tt8 073r£l 4 0^<Z>ttBT«# 

[oo.4 2] ccDi^i-LTHii^ns^aTO^aTc 

te, M»oa7ctt«»«»4M?*i:Jt«UT* Kit* 

aaafc^aTs/afc^rraaata^ anx 

[0 0 4 3] mz, 7*7 — I?, fllAtf. T^»ft*o 

«#^v^h:*ij=ra*£*u uns^-urra 

W3-X&^M/AD-XS4ftl>» Mil. *JG£Lfc 

^T^#-rs^«t^e», «a««tK«fc!K abates 
n, amij-atuTMJBsn*. &#s§5Bafc£i;:«i; 
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18 

[0 0 4 4] KSft-H-*HT»<&e:ttcJ:0, 

jkttfc£«HtJ«*ai/rv*ft. 
[0 0 4 5] **8iM/An-7©iSi:lt 

S5fi»o»*. aft. R»fc£B*a*»aicaarr* 

[0 0 4 6] tot, *8<8<B#&7Ctt«St, Sfcteil 

ad-xh tm**, m«c*&3B, aaa&#K 

», tt*k ft&a. KaAtt£a*aaatt£imi3N 
[0 0 4 7] *an®#&7cttaft. ^n&^tyfiMTc 

mi> uttfbs, aa« ^-^yi^-, -rvT 
;wh^u=ra» *f^^h*u^a. 7^h*u=*a, 

7^hx^n-x, v;vtfi — ;k ^ji^i — ;k 7* 

«<d-h-*»o iasfc»2a^±oa«<ta^LTffiffl 
ut*>«j:<, *fc^a&s«, f^xhux aa. a 
aaiiojis&aajBiB^bTaffl-rsjifc'bT* 

[0 0 4 8] *»w©#a7cttaK. c:n$-&tr 
aa7c*a«*j:rxc»i6*6aa*n*hw\o-x 

[0049] sfc, *«wo#fi7cttaa. ^n^^tr 
«a7ctta»*«fctfcn6*6aaia l .n* h u/\n-x 

oaa«*r**aaatJ:<«siL* ^Rft> aaa 

[0 0 5 0] ^^hm $ 
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&m<D*u, xu-frv. ^=L-<om. x-7<Dm, 

^>©«, «R*iB«cR, gftMBM. *9Aa fr^D 
A/, x-^->3.*-> n-fc-^tf-ft^ftSW* 

[0 0 5 1] &tz, .^:/u^\ $><btl. 

SI, MBS* ifU-, XZr-y. »5ft£©#«fnJIH\ 
AX IfX^ryK £9**—. , /Vf, "XU 

X A*-£U-A, #X*-F£U-A, 5/:x-*U 

- K ^a. — f >#A, ^t7^JP, **>5V-ft£ 
4)&X? % 7-fX^U-A, S'ir-** HftE©*Jk 
XStS^^a^^tt. ftSft^Ov'Oyygi, yyV—^ 
— XK e-t77^K 7iH7^-7h, x:/ 

^©jax&as, s#a, 
*/wh©** aiK»©*fte©»tt©*s, aa, v- 

-fe— ;?ft<!:©*lSBA». A«AA, ft*V— 

7^Sft^&(*iBA. tfx, -f* ^ 

©o, lu&, -tztb, /j^, nft£Tfiie 

©**ftA, ABA, ^ft. £fe »*©tf> 

X. 3 3 7, ya-X, «K«cfi, Mttfcft, ?LR&#: 

y£X, fiPJftL£C, WKX-:/ft£©fiPJR*A, Mir 
tt. -ML*. te£*. KU>^J, ir/^FAA. 

*AftE©#a**4&^©tr*f*i;:, m^&^h> * 30 

[0 0 5 2] §£*, -£©fi&!B!», 

a IE, Uy^'J-A. AUK. ttJH. hn- 
fffMFDyy, □ P*»M, StfuJMft 

A, B5IStA?a:if©*afi*«^©-H'i*»ia:LT, 

IHftEiLT^CWBT**. 49 
[0 0 5 3] AS&&&L ftSmtLTtt, 

@ft*A. H*Aft£K*Wfc»BT«*. -f 

— 7xD>-a, -0, -r, ■ ^Dv'X 

'7T>7? a, T^a^T — 5>iB*IH±KI 

— D^f^r>I I ft SOU >*7M>, ^>ya'J 

>, ri«3fc;i^>> .^D^fX xu hn#xf>, 

B*BBlfc , 7£^>, tebrt^^X #U*fe«7^^ 50 



teM¥7- 1 4 3 8 7 6 

n:/U>ft£©£WSSL ^-y'JX XU7D7^y 

^K^yX lHK*:J-^*f ^>ft20«*4Mt. ^7 
U#75tT>, L-TXrUHf>ft, ffRft, #D 

3V-f H, x/vrfxr-n— jw, hn^xci— ;Uft£a>fcf 

>X^X, ^Dl/^X^X, TDXX^X, ^D#U7 

x*Xft£ox*XSH, V-OVTs, AKS, 

^B, n-ir;nfu-ftafo#a^i!ett«Rt>, 

M^^^^-tft<> ftjeT*sa«©««. 
^-x hJR*fcttH«©*tj**A^B5*Aftaf iceac 

«fiT€f*Jli:fcft<&. 
[0 0 5 4] K±^fcJ;3ft#am^WlhW\D- 

x«it^W"r<&#3l7ntt««, ^n^^^eilTcfiti 

-to»A^j*-r**T<Dxfin-&«r-& 

L«>ntf«fc<, fHAtf* sw, BS^, s 
ff^3. B«T. IKS. «Jt, ttA, AU. Hftft£4i 

±, a*u<tti%«±^-&U86s©3&t« 1 iBT*s. 

[0 0 5 5] 2fcC*K^«fcD**M&$6^#«tw«i 
[0 0 5 6] iTf, «T«a^*Ul/fcf^A • xtr— >- 

x M-i l^&o^STcttmt^dw*©^ «s 

-•Xtf-v-X Q3 63^6C!>#97cttKK±jaV* 
Ka^TRlStrttWrs. MIC, 2^«&tt*>e®#B 

[0 0 5 7] 

[^»1 Ul/bf^A • Xtf-v-X M- 113^6© 
#S7Cttmt^A*X©±S] v;H — X2. Ow/v 
%, ^^h>0. 5w/v%, ^X^XO. lw/v 
'J>irthU^A0. lw/vX, U>S— *U 
^A0. 1 w/vXfe«kW35^ft5Ift:*iSpH 
7. OICPSU/cp 5 0 0ml$5^77X3i:Jl(D^ 

M^lOOmlf^An, ^-h^i/-^-ei 2 0*C 

T2 0»M«fiiU. »38ILT, U*/H^A • XfcT-^- 
X M-ll (FERM BP-4 1 3 0) $^lb, 
2 7^, 1 3 0 r pmT2 4l^ra«aibfct>©€:S»* 

[0 0 5 8] $13 0 1 <Dyy — ^>^-^Q^i|CD^ 

3o*ci:Ufc«, nmmmiw/v%&&m\s* urns 

Or, pH6. 07!;S8. 0\Z&%Z)L ^2 4NfTO 
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m (pH7. o) -V7tom2m£mv%&o>mmm£\s 

[0 0 5 9] 

[H» 2 SS^<DJNfS£] UlSfc 1 Tr#^nfc*«SK#?1 1 8 
^1 (10, OOOrpra, 3 0^) ~?%Zt\Z& 
ifriMi (1 0, 0 0 0 r pm, 3 0#|HJ) T£Cl<hf;:<fc 

[0060] stc, ^omizmftmo. 6izfcz>£?\z 

(1 0, 0 0 0 r Dm, 3 0#K) bT«jc«6«f*&lHl 
JRLfc. »5nfc«*««f**l 0mM'J>M*8 

(pH7. 0) Hi;WHKC»l/T2 
4«rWK8*rU S'^KIO, OOOrpra, 3 0# 



22 



*rro LT^mvo&m^tco ^tommm (3 6 0mi) & 

2|SIC»^T> DEAE- hBn-)VV)V <3tEVH*5£ 

— 0 0ml) £fro£. 

[0 0 6 1] #P3£teDEAE- r-3/1-;Py;HC®«f 

WU (1 0, OOOrpm, 3 

0#ffl) LT^F***»fT, #6n*±il€^h3 

i0 si-Are 504% (mv-«^a®ii) 

*7A^n7h^77>f" (WH3 0 0ml) £fr^ 
fc. K»Lfc*»5R&«ES2M^^OM0U-7^7b 

Lfco JR^T, h3St-AHW-5 5WIg OfcVHfciS 
S3 0 0ml) ftff^^ ®JRLfc. *i!§J 

To 

[0 0 6 2] 

*a? [^1] 









(%) 




2 6, 8 0 0 




10 0 




2 0, 3 0 0 


0. 10 


7 6 




16, 100 


0.3 2 


6 0 




11, 3 00 


5. 5 


4 2 




5, 7 30 


98 


2 1 




3.890 


19 5 


1 5 



[0 0 6 3] 3gl©XSTysP»ia»tHtttLT»6n 

tzmsmmm&&ifiv 72*) jits, h-ysu (y;p«g 
7. 5%) sii^tasdis-ctta^gtfct^ 
5. gasi>Htt^-T*«^t^$n, »enfc» 

[0 0 6 4] 

[^3 #*<DffiS] ^2Ti^^i»lip n D 

(H*/t>f* • 7H • 5#9hU-X*SeAtt» 

7 7, 0 0 0HS8 7, 0 0 0^h>T^fc. 
[0 0 6 5] MSV»«Afr^U7^USP7S 
(2%7>7*^-f >^W, X^X-x>U, ^rSl^ 

5/7 • XSU4--T tr-tfc» &ffl^i-5*«jft«««c»&ic 

*«AI2tt3. 67^4. 6T*ofc. 

[0 0 6 6] ***iSttt»-r«ia*o»», PH(D^ 



wm > 02 (phcq^@) izTxLtzo mmommum 

tt. pH7. 0, 6 0M^T, 4 0t:#£ £fcp 
HfcL 4 0t, 6 0 *SJ 7 . OTafeofe. * 

■*ouese£tt». (5 0mMu>iiw 

ft^tr, PH7. 0) HflKceo^lBMWU 

fco pHWtttt. *B*£#pHG>5 OmM« 

©M^T2 5t:, 16^«im pH£7l::S« 

nfnofef^gi3 (MS^^te) , 04 ( P h$^ 
tt) fcwLfc. *»*©fiflgft3Etttt4ot:«je*Tft 

[0 0 6 7] 

X, VSH — X, V^hhUt-X, 7Jl/hrh7t- 

^NA^t-x02 ox^c»%«:insu -en-en 

2m^COfiJ^T5PX., 4 Ot:, pH7. 0T48» 
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Jflai*fc«, BiffiU «73-lf— X WB-T-3 3 0 
0. 5m 1/#T«U **2JBSrM>R I - 8 0 1 2 * 



[0 0 6 8] 

QK2] 





www 


HPLC SSfHBSiyi 

<#) 


Ml fftH- 

(%) 






3 3.4 


10 0.0 






2 8.5 


10 0.0 




p i 


2 3.3 
2 5.9 


3 5.0 
6 5.0 




p i i 


2 1.6 
2 4.1 


8 5.6 
14.4 




p i i i 


19.7 
2 2.6 


9 2.7 
7. 3 




P I V 


18.7 
2 1.4 


9 3.5 
6. 5 




P V 


17.8 
2 1.0 


9 3.4 
6. 7 



(m m*. pi, pii> piik piv v pvu, *ti?ti&&%, 

VJVblVX-T.* 7)H^fh7^-7„ -7)1 



cojsisp I, PI K PI I I, PIV, PV^^ 
0, ^0-XS£^4J£U:£>P II, P I I I . PI 

[0070] -tn-en©s«?«i^5«r&tzfej*L/fc«R 

bus. rMv&mm 40 
mm&x^y&mmEg (xt- 1 0 1 6> Na + s, 

#5A#iIi£fro;£o ®m*lftm2. 0cm, ^lm 

icofctf, *^Aftias*5 stadias loo, as» 
^fli:^bT5v/v%M, ^ntsstow 



P I 9 PI IT«6 5X, PI I I 8 2 
PIVT^J8 0%, PWm7 7 %~V$>>otz. ^<D 

JHSte. ^n-^nP I Tf 9 7. 5%, PI IT9 8. 6 
PIIIT99. 5%. PIVT98. 4%. PV 

T9 8. 4%-Cfe^fc« 

[0 0 7 1] ^3tCine»(0«rfc;c^LfcKMS«IIS 

Lfco »*ttft 3 
[0 0 7 2] 
[S3] 



mt8fi 


MS 


D E 




(%) 




P I 


9 7.5 


0. 83 


P I I 


9 8.6 


0.3 5 


PITT 


99. 5 


0. 1 0 


PIV 


9 8.4 


0.2 7 


P V 


9 8. 4 


0.2 3 



[0073] ia^^^f.^oi;, ^rn<z> 
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[0 0 74] 

[£Bfc5 *<5-FEtf] *»4fc;fe^TBI«b&». 

pi, pi i , pi i i , p i v, &tz\*p v 

H7. 0) t&*tP*JKS: 1 0 0tT9 Qftm&*>* » i0 

hHJ*-x, TJl/hxh^-x, v;l/h^>^^— 
x, v^hA^t-x, gfc&^;i/h^:/^;t--x£ 

fflt^T, «1!U 4 8 0 nmiC 

[0 07 5] 
«4] 



6fHS? fin 


(4 80 nm) 




P I 


0.027 




P I I 


0.018 




P I I I 


0.012 




P IV 


0.016 




P V 


0.015 ;j 




0.623 






0.4 75 






0. 369 




"7 )\r \>^**T*-X 1 0.318 

i 






0.271 





a? 



[0 0 7 6] a4<D»*^6W5MJ:5l:, frTtic^ 

^bfe*ji7ctt«Hafp, pi, p i k p 1 1 1 , p 

i v, p vo)^f nfe^-r 7- H^i^stMfJS 

»ft«OfllAMz3 7!FS6Xa«T*«5, #89i©8f«# 
[0 0 7 7] 

i5^TSI®bfc#M7Ctt«H«i5p, PI, Pi I, Pi 
I I, PlVSfcH PV©fn?tl5 0mg^ 5 0 
mMim««r*£ (pH4. 5) lmlCSSU l^ffi 

wwH$n&. &ai3n^;io-x^fi, huad- 
x<&s, ■eoart^wtoiea&sst^T. 

[0 0 7 8] 
«6] 





7^3-* 


h l/AP-X 


frit 




(%) 


(%) 




p i 


3 6.2 


6 3.8 


1.07 


p 1 1 


5 2.0 


4 8.0 


2.0 6 


p 1 1 r 


6 1.4 


38. 6 


3.0 2 


P I V 


6 8.3 


3 1.7 


,4.0 9 


P V 


7 2.* 9 


2 7.1 


5,11 



[0 0 7 93 &5<DfeMfre>m*>frU&5lZ, ^37 



P V te£M!/n -X 5 h W\D-X 1 5H^C#fl?c* 
ttS;:<fcrt**J9!bfc. 
[0 0 8 0] ^1/37^7— 

50 iI^;U3-X»-?^a - 1, 4 *>b<lla- 



—520— 



(15) 



7-143876 



27 



28 



I, 6-JS£TJI6£L,£»StT, *n?tl. P Ifchl" 
XS^S3<D#3i7U^m*r, PI HihW\D-Xl 
co^Mtu^HMT, PI I IIJM^AD-Xim^ 

i,tc?)i^-x m&m 6 <D#M5c^iigT> 
2% 3 - 7s 7 <D#M7t&mm r & z> t vmi* n 

PI I I, P I V. i;fctePVtC0-75 7-if£feffl 

^iTcfiiPi, pi ui»*$n 

■JV P I I I «V^h-Xc7)l^tP IOim^ 
PIVttYil/h-XCl^PI IOl^f 

[oo8i] &±<Dm%fr*>* *&w<D#W7timm& 
m&±&&m\z&^T&&vTz#m7t&mm. pup 

II, PII.I, PI V&ZZfP Vtt, ^n-etu a - 



i0 



2? 



(G.-T:flU Gte^;V:3-X^&£ifi*U nfi 
[0 0 8 2] 

««ft 7 £^<7>g^lC£S#&] ^4{C45^TP®[ 

bfc#M7n1$StM&«BK PI, PI I, P I I K PI 

v, &tc\zpv<D^ti?n&&nti>T. 7*?^m& 

mg$, 5 0raMiJ>ig« (pH6. 9) lmlt! 

g&u ztuz, mmft&iM&mfL, 37^18^ 
Mmmmmm (dh4. o) ^v^c^ a -7^5 

^^cT)^=b, 5 0mMVH>igfI (pH 
6. 0) £JH^&EWIs a-T^^-ifO^^^co 
^TfTofeo a -T^ if Ccta^^CO^^^ 

^h>^P^ICcfc^^«^«i^^T0^7, & 
8 {ZtkTo 

[0 0 8 3] 

[^6] 







p I 


P I I 


G 3 


G2 


G 1 


p 1 


9 7.3 


.0 


2. 3 


0. 4 


0 


p 1 1 


0 


9 8.8 


0. 4 


0. 8 


0 


p 1 1 1 


8 1.0 


4. 8 


0 


3 3.0 


1. 2 


P I V 


4 7.2 


3. 3 


4 0.4 


7. 5 


1. 6 


P V 


10.2 


4 4.9 


35. 3 


8. 6 


1. 0 



[0 0 8 4] 



(&) G 3 li V Jl- hPJ*-7ft, G2KV/1/ h-3£, 

G ltt7;V3-X£gtt'rSo 

4? [^7] 





a - -7 ;u 3 > y - * \z J: 5 0>l» ffl/S 


$r*3-X (%) 




(%) 


P I 


3 8.5 


6 3.0 


0. 5 


P I I 


5 2.1 


4 7.6 


0. 3 


P I I I 


6 1.7 


38. 1 


0. 2 


P I V 


8 9.5 


3 0.2 


0. 3 


P V 


7 1.4 


2 8. 3 


0. 3 



—521— 



[0 0 8 5] 
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30 









(%) 


*©{8l (%) 


p I 


37. 2 


82. 4 


0. 4 


p I I 


5 2.5 


4 7.1 


0. 4 


p I I I 


62. 0 


3 7. 6 


0. 4 


P I V 


6 8.8 


30. 8 


0. 4 


P V 


7 3.4 


2 6.5 


0. 1 



a 
DP 



[0 0 8 6] i6©m^l^^^L tgRS 
PIRtfPIIte, t?t£ckDl5<hA/£ 
jmaWZKhato* MfKSAu PI I K PIV, * 

I > pi i, v;i/HhU^*-x. xxt«/>3 

[0 0 8 7] ^7, ^8CD*£^£iE£^&£5 

fc, PI, PIK PHI, PIV, PV 

[0 0 8 8] ^«lCa-20lo~>^--- V&XSvy 

b *m 7 ii h IC «fc t? $ n&-tn*n® 

MIC l»tt0^«lft*M//\5-1f 
(v^Vftfifc^) SUP*., pH5. 7, 3 7TCT18.Br 

raftus**, Ka*#^D^h^^7-f-ST»ttja6* 

^Ufci:^^, ttMA. PI, PIK P I I I , 
PIV, PV^tnoi^t), a-tf)V3$'?—'&kZf 30 

Xte b UA^-iflCJ: 0 yj|/3-Xi-*T»»TS - i: 

[0 0 8 9] ±j£co£5t;:, 

(1) #S7Cfi*K£«»*tt, 

^©^;i/n-XS^g^£{bT&;:£& 

(2) #3S7Ce«WPVte, a-739— -KKlAD. 40 
£lC#3l7CtttfS|P I I fcvjl/h hU*-X*±i;, # 

Pint £010 75 5— trie «J:D, hl/A 



TfeS^JKr^nSo 
[0 0 9 0] 

[H8fc8 &tt«ttl 7i»Odd*T^7*«fflL 
T, Slife4lc^^TiBi!Ufc*ji7ctt»Sapi., PI, 
P I 1 , P I I K PIV, SfcttP VSftna-^lxT 

ttVi-rn*>ft»ito«*T, is:^iB^«*»^*ic* 

[0 0 9 1] 

[^9 7;^P/^^- • XfcT-v—X Q3 6^ 
^O^JSTcttllR^SSRO^ffl WW 2* • Xb- 
X M-ll (FERM BP-4 1 3 0) lCft;L 
T, 7^D/^^-- Xtf-v-X Q3 6 (FER 

m b p - 4 3 1 6) i tmmz 

[0 0 9 2] 

[Mill 0 #*<*>«&»] S»9©*ttT»5n&W 

[0 0 9 3] 
[S9] 
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32 











18 










(mm 




(%) 




21, 600 




10 0 




17, 5 0 0 


0.14 


8 1 




15, 70 0 


0. 4 1 


7 3 




12,600 


G. 5 


5 8 




8,820 


9 8 


4 1 




5,290 


2 0 1 


■~— ..... 

2 4 



[0 0 9 4] ^9WX@T. y;l/ffi^ttJf«i:UT^e> 

om^&'V&^tz. 

[0 0 9 5] 

[^ 1 1 mm<D&n] mm i o vmznrzmmtm 

6, 0 0 07iS8 6, 0 0 0^h>T^^/2io ^fc, 

*mmBmm&0&m t &*mm 3 o^^^ic^^ 
mmzmoiz. »H<D&®&m6\z, um^^m7 

[0 0 9 6] ®frZW*frU£o{ZB%<D^mum&4 
O'Cttia, MjipH«l^6. 5 75M7. 0T&£o 
££1^4 0t:tfi££TT&9. pH3c£&teift6. 0 
7519. 5T^, 

[0 0 9 7] 

[£& 1 2 #M7c£ttff Oiiffi . 1 o t# e n& 



tztZZ. U\/fcf^A • Xtf-v—X M- 1 1 

m 3 jeu:^ £&tfn* i m&tz\z 2 m&±.<nwjz®im 



g 3 k±3&* s 1 m^tzit 2 «a±o# 



a? 



30 



[0 0 9 8] 

&mt*0&m '&mm&to<D*>*>. **w©*a7ctt 

V^^A^tU^A-X^^T, (My CO 
bac ter ium smegmat i s) ATCC1 
9 4 2 0O^i:3 7'CT««L&JBW1M:, ^Sifc 1 0>£ 
^tl^il:77"^>^-T2 7tT7 2P#fBUg*L 

&• *n^n©#tt»asi 8 1 &«v>t, ^20^ 

[0 0 9 9] 

US1 0] 
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a 



«3 



PS 



a 

KH 



in ~ 

9) fir 

A » 

V ft 



I? 
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of^f>y-^>1t- ^;U4 7 3 A (T^-f hVt 
l ic^fo 

[0 10 2] 

Kl 1] 



—524— 



35 



(19) 



<&M¥ 7-143876 



36 







M - 1 1 


y - n > y - r ^ ^ - y - d ^ y- 


Q 3 C 





[oi0 3] si i^swe*^±5ic, N«7^y 

&E#ltt. fO*S75;iJ5fJ^A'7lf-v» 
X M- 1 1 ft*»*©*^/tU 

*^*->£»fcoT^s*>©<B. ##rLfc7S/»E 

»2*B<DL-7JI^^>3S*&»5IM#E<OL-:/n 
U>*»*T3»*©75/M»!K ^ct^6tlO 

l — fe u >as* ^iofi©L-p-f $/>as*r 
to i 0 4] (2) rtaa&jKrsyRE*! 

- 1 1 AAOttfWXSAg&liMfe l 0 cd^^T#^ 

• * ■ 

i (ph9. o) &ffivtc&, mmmmrm 

lmg/m 1 <DmmizteZ>£5lZ%;%lLtzo Z.ftz>tt.W 
i& (lml) -en-^nici 0ug»'JyJH>F^ 

(fn««si*ia:*ajE» *m^. 3 or, 22 

^A-Xtf-v-X M-ll^^i^ 
frJ\v9G 1 8#^A (itg4. 6mmx^2 5 0m 
m, ***a*^S«Jfi) Sl^iHO. 6ml/ 40 
«\ ^IT, 0. lv/v«h'j7WD*i-16v 
/v%7ir h U JUNK** & 0 . lv/v%hU7^ 
^■ng^lg-4 8 v/vX7-feh-HJJWB«<06 0#fU3 

*--Xfcf">-X Q3 6e&*S*od#&, v-f 
#>#Xy0C 1 8*7A (KS2. lmraXl$15 
0mm, -X*tSaig, 3K9) SJIV^ tfc>&0. 

9ml/^ 1 v/vXhU7WD|t- 

3 0 v/vX7t h=HJ/l#**»&0. lv/vXh 



fc-^n^n3^y^K [y wvjxmmxMi?? 

K R37 («»fifM*i 3 7 ») , R4 0 (ftftftMti 
4 0^) . R4 2 («#P#BM&4 2#) ;7;i/XD/^ 
^-II^ft^^H, A17 (ftttftPBtt 1 7 
») , A2 2 (S»nnfi2 2») , A4 0 («»fif|« 

#j4o#) ] -tn-en&Ksse»ufc«, 2 

1 v/vX7*£5 0 v/v%7thzh 

3/-- 5r>-y— \zmu -en-em oas*T75/«E 

M£#SrL&. #6nfcrt««»75yBEJ0ft*l 2 

[0105] 
«1 2] 

[0 1 0 6] XI 2*i&H&*»ft,J:5lC. U^/f^A- 
Xtf-v-X M- 1 lB#0^fHR3 7 0>E#l 
7^XDA^^-« XfcT-v-X Q3 6B*0^ 
X^KA 1 7©E*0£ttS££lC-H&U ^X^K 
R4 0 £^X^FA2 2©EWt)^±«C— Sbfc. ^X 
^KR4 2 <h^X5 L KA4 OtTll J>«rlfcloaS 
*CD7S8#— RLT^S. -T/frb^ ^X^KR4 2 
t^X^KA4 0©«»75/BBWH £Ol^5>lfc 
-^>Jy>-7Wz>-X 3 --t:U>-X4 -fDy> 
-7^~>-X 5 -7^->- (II, X 3 fct X'J>-> 

s&tt^j^s >&X*u -X4 teXa u >*&tt7;u 

[0 10 7] «T, *%^<D#S7ctt«R, ^n*^tr 
ttS7utt»IM3 J: 1/ h W\ o - x ©Wfi^tt fc^ffifll A 

To 
[0 10 8] 

[SMfiWA-1] U'/hf^A • XtT-v-X M-ll 

(FERM BP-4130) 

F*«ffi^T»attiiL« j^ji 8 1 (Dm&mm&EW 
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&K£ft»S8f8!K» 1 1 (17. 7*tt/ml) £0 

(oio a] 6 %m&mmm$i&tMmmttsittz.& p 

H4. 5, iS5 OtCiil, CtllC-f if 

(«a*a#jHfewi:*wjwf«a) 

D 2 5 0 O^teCDfiJ^tC^^^^JCjjn^ 2 0P#ra^ 

-7 (^O'C) ftlOflfflfrV^ »T4 5t)l;M 

U ^m:a-75 9- if (/#tt«&, 

5— ;U6 o D ftJB»^A£&0 1 5 O^OfU^tC 

[oiio] *<ofcfem&*-b#u-7 (i 2 ot:) 
^'2 o^wfrofca, 4 5t:ic^u untile©* 

©EJS»ft9 srilM&Ll 0#W«o&ft, ftSJU 
U HS!fttXOHS!-f*>X«»liBtJ:0R»l/T««l 
9 1 

[0 111] $Afct, DE 1 8. 8T3fcoT> #Mtc& 
tfftft@?£tt£D, P I 8. 3%, P I I 5. 5 
X. P I I I 37. 7%, PIV 1. 4%, &&Zf 
PV1. 3%£^rbT:fc9, MfrT-hfafctm, 

REttft^u M*efes#j, ab»& 

[0 112] 

*)&mMmm.&tstt>3m®m (xt- i o i 6, n 

%m^tz*7&ftm&fT'z>Tc. ttfiftrt«5. 4 cm© 
httX^>UXS2#5A4*lC^&U H^UIC 

:3fc#»iM£*2 omtLfc. ^^AWjasssst: 

tl\Zb St^iBrtftS V0. 1 3T8&LTJHSU 

[0 113] $AI& D E 5 . 7T&oT, #fi7ctt* 
H^WSfcD. P I 9. 3%, P I I 7.4 
% % P I I I 55. 5%, PIV 2. 1%. PV 

i. 9xmir*D, sima- 1 tmmiz* 

-e±Afc-H-*u ®S<z>3teS, «*sttft*ru th**k M 

[0 114] 



(20) ^§8^7- 1 4 3 8 7 6 

[St»«A-3] 3 3Xt5t>5C:UfR»ac«»«a 
0. lSfi%t^5cfc"5tCKK*;^>^A^aD^fc«, 

P H6. -5ic«mu ^nica-r^-if </#tfc« 

i$&£^-V5=-;P6 0 L) Mft^ASfcO 
0. 2S8%lwfcS<fc'5an*-, 9 5t:-Cl 5»BBRJ6* 
tirfeo *«)jEJC«S^-h^U-^ (1 2 Ot:) $10 

»mn^rc9t. 5 5r»c»au ^mc&piBa 6 3 - 2 

4 0 7 8 4^^T^^nTV^v;l/h5 : -h^^-X 

HBfiJfcStf, K (±fflfc¥«c*&*t 

KB. BA*a-73 7-1?2A) ftMB^ASfcB 
3 0*ttft!*.. MtC> 6 5tT4WS^$itfc. 
EiSKft* (1 2 Ot:) $1 O^^fT 

H„ #^T4 5<Ctc?£aiU SBKWA- 10>#tt?MI 
bfc*«5ctt*K^«»*ft*»y7A^fcD 2Hitt© 

iS7 0«<O^^y^ftH^*a0JR**5l9 0%T# 

[0 115] #A«* DE 1 0. 5T2&oT> #i§7C& 
WMft* HJMfe£fcD* PI 3. 7%, P I I 4 
3. 7%, PI I I 1. 2%, PIV 1. 1%, £ 
£tfPV 0. 6 %£^fTL'T:fcQ> iI*aT±,£te-fcr 
*. 8&©*6£> fifflfi: ft ^TU Mttift&ffJ. 

fiSttA. ES3EAfedf*Wafi^«CWJlc¥(lfflT?#«>. 
^ [0 11 6] 

[^SS^JA-4] *JS«A-3 0*ftT#6nfcW«ft 

^S4) 0D«fiftxab«fc». &mmmmtvx, mm 
m«^x5ow-x4, Mg-i) ftfflufcjan 

tt, |I^JA-2<D^(^oT^^A^DTh^^7 
W-ftffl^ *S7ctt»SP I I X*fi®^ft««iL 
fco a®, tiHSL, PSIiK^L/T. #«7cttllK 

X«*r»5fcft@JB«Mi DiR*«J4 0 %T^fe e 
49 [0 117] *Att, *3i7Ctt«»ft@^«I^O, P I 
8. 5%, PII 68. 0%, PI I I 1.4% 
-&Wl<T43D, ^ODEH 3. 5 2:^L, @J*Til7C 

^^<, mmmA-stmmz. a*n?±A^-H-* 

[0 118] 

•flsWJtBfiHD ©20 X^cflMICltlMA- 1 (D* 
5^ ST«»Lfc#*7cfMlltfeJ*»»ftv;ub^>^*- 
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X^A^fcDl. 0*«t©#J^lCfe*«fc3JD^ 4 5 
•CT4 8 BSIHKJS3li-&. fcfc\Z£Q-?)\,h^>?*- 
^<Dtt9.3%*t*»7ctt«©P 1 I I -t© 
£jfcf££9 513T1 0»W«-3&«, ft9U ttifibT 
SetlSatttft, #&C:ftoT, ««L«TKfiU 

IZ, ^iiTcttllSP I I I ($0!/:3-XS£K5) (D^ 

.i i i K£*i*#£iHtLfc. wi 

[0 119] #3i7Gtf:«SI£* B#ftSfct> 

Pill, 99. 0 X£<&WLT*D* ^ODEtt, ft 

[0 12 0] 

OfiS«Kin««#U ClCD^Sr4 5 , C, pH6. 5 

■cm o^mmmvx, mmzfrfetstt. 

»##fty7^3fcO 1 0»ttMT4 o^^s^^ 

029. 5%©M/AD-7SMlWcc #WfJW 
*ajR*c, S^CG6 0 0 0, Nal) SfflH&O* 

lei 0, aatUTKWND-X^*»ft»2%S:ilD^. 
h*ft««f±^yX;i/«tO 15Okg/cm 2 0H 

mzxmnLtco zntmmzs swmm&tfcm&v 
±««kr>ai«u mmzm-ttz&m&mzi >^r±\zm 

[oi2i] *»wtc««i«s^$r, 



(21) 4MIW7- 1 4 3 8 7 6 

ftflttJ&Kl KHSnfil icffjffl T # 5 c 
[0 12 2] 

[^js^j a - 7 ] Ji&gag«& i m&&&mmmtz o o . 

*«KWWBft.U- pH6. OtCH^ 

JO it*&(Il 2 Ot:iC5#lfflinf*LT\ DE 1. 0*tt^i 
£a&, ^n*5 5tl:ft»U pH7. OtCfSSU C 

—tf (EC 3. 2. 1. 4 1) :fccfct£fe^0ijA-3T 

pH7. 0, 5 0"CT3 6l$ffiEJ6S1£-&. 
[0 12 3] Z.tDRf&m** *~-h*7V-7 (12 0 
t) *10»Wff^ 4 5 < Cf::ft£PU ZtllZ 

a? JPAATCC 1 1 8 2 2 E&*<£#M7C&ilSI£f£P5&£ 

JittKTKfeU HSL OHlK:f>X«flt«fcJ:DK 

[0 12 4] DE 11. 2-C^T, #Mtg 

ttttK£, HJB*M§£0, PI 2. 9%> PI I 6 
1. 5%&<ktfP III 0. 8%£^WLT&0* & 
30 fDT±B&1rtfc SS<B*i&, «iH4£*U 

[0 12 5] 

[^6£0JA-8] 7)\7sUni?9— • XtT— Q 
36 (FERM BP-4 3 1 6) £H8fe9 CD^ffiK*? 
CT, ^r^^>^-T^7 2^Ki§HL/Aco 

&>bftmhTi&wi>* ±ffi*uFmxmi om\zm& 

L, *M0)#I7^I£JW^ (»15. 2 

[0 12 6] 3 OXtdfeSEbBWIL&JB^T, 
WA-3<Z>^tZ«Pi;T, a-T^^-if (/^tt» 
M) , ^;i/hT-h^^-X±^7^^-if («c^tfc^ 

*ac*^4t»jfi) h^u-:/ (120 

r) III, ^l^T, 4 5 < CtC#31U ^nic±gio^ 

0 O'CiCl 0»W*lS!ftUT»***ISSia:ft:. 
50 ^IJSCTA- 6 0Ml:?t;T, ^;U^7 5 7-if 
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(22) 

■ 

»*lt«s»6 oxcweufc. *««*Kfi, mm 

bU/\U-X&is7y7mM®imrcK> IXftlX., 9 5t 10 
T5#|fl!«#M&aU ifc^T, 7K8/tyM:*Dlil 
U 1 0 0 < CT6ram^ttyP7^^Il 

[0127] #arau *a* sua, flstta* 

[0128] a? 
a7ctt«©S*^r»* 1 IMC, a-yja ->^Xr 
h) 0. 0 HIW<tr;L-7XAJl/^-L-7x 

[0 12 9] **iK:E*Lfc«-H'*aE-B'i* a> 

[0 l 3 0] #tf«»H;L AM}Hli:J:«Ka) 

[0 13 1] 

[*»WB-2 A-H*t>T^-] «S5 5%Sff 4? 
MHO fififiBKiafifllA- 3 <0#feT#fc*«7Ctt 

[0 13 2] *att, *«J*U SifcftffT. KM OA 
[0 13 3] 

[SMSWB-3 ^ — f >#A] ^A^-X31M 50 



&§fl¥7- 1 4 3 8 7 6 
*<tlX*«WA - 6 h Uad-x^MSI, 

[0 13 4] #a«> T-*X?*~. »"*ifeA«P&? 1 

a. — r >#A-e&£o 

[0 13 5] 

T»a&#fc.. 

[0 13 6] *a»* ififtfcthlfeT* ?L#J 
[0 13 7] 

[^js^jb - 5 ram 1 7 5 im 

&1M A - 2 <D*ftT»fe*S7C**Hi«d*»* 8 0 
MM&fc«fcMMH E 4.-2 8 1 7 9 54&*RTH^$n 
tl^7^ h7^P-XStt»*5 OSfiM&Tkl, 
2 0 0mS«lC«f»U 6 51CT3 0»M«fllU 4 0 

[0138] *a»> a«*£#fc&»»«»T?**. * 

[0 13 9] 

1 0 HgE, ftfc^X^O. 6 5 Hi, >J>=f« 

0. L-7X3JHf>80. lSfiffi. 

>iv-yo. iamb. y;i^>o. sss«, »^ 

SE»*itfi[«fCtt&^ SMfi*4 0'C£:U ^nic, 
X1IMA - 1 0*tfeT»&#KcltlWt«r^5 * :/£ 
;M>^-tLtx^i/-U 3 0#raiM&u fH-fi, 

[0 14 0] *&te> Wt*tt«3 0XO8*ya- 
XT&£e *attMfc Jtfttftt<. 

[0 14 1] 

i o oma^, *»OTA-3©*ttT»fc#a7ctt«w 

«2 0mM«J:tfftttiajHS«X5MCH«U 

o o o tcini;*., ic, ^nsr^c*ntr« 
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43 

3~>X*-^#££K«WtbT±fl^¥ai 
[0 1 43J 

rtStt*«4&£H«bT, »r«^ftA«2 1t|| 

C4>£*A/(C, HUIH Sllfi«A-3 i0 

[0 14 4] #Aft* S3Tt)D'b«k<, 
[0 14 5] 

[^ss^jb - 9 >] i o o mmu. < -x h 
xxttmra*** i mmf&& «t cma 7 - h o . is 

[0 14 6] #Att, TKSfcfelCJMFttttfc 
[0 14 7] 

[^560JB-1O AM Ife^i; 0 0 01M: 

Mi 5 ii« j;r;ii^ u ^ a 3 iM^^-ct 

f'tSlOO WE* U A 3 fifig&, ffeffifcl 30 

A - 7 <D#&T#£#jl^£«tfS^W^* 4 0 ffi&te 

[0 14 8] ft£Hfc«fc<, asfc&#fcKA® 

COAAT&S* 
[0 14 9] 

kmotb - 1 1 mnitt K] 4 o 

[0150] *a», msfc&sr?, ^57^x, #n 

&^«*JB*m£bT0*fcS*i\ SDMOMt. 
[0 15 1] 

imm&i b - 1 2 nteffM &m vtzmn* 



ft§8¥ 7- 1 4 3 8 7 6 

nzmwm 1 a«« t» bx, sub^a - 8 ©^st 

#fc*£**g.fl h W\D-X»5MSS«©*I^T«^b 
[0 15 2] #Att* ?Ufc*Jfc£ 

[0 15 3] 

t*IS«B-13 ft8ffl^U-A] : tyXf7U>8 

■#ut*'>xfi/>^ij3-;i/2iia!, aEaftn^ 

& 1. 3-^U>yUn-;i/5aft«^rfflf»lc 
6 6fi*«£JD*., ^y^if-tCAHmftb, Mir 

#tt<Z>&fi£Un ATWHB* b * U - A fcffitbfc. 
[0 15 4] *Att* S»fttt€*b, 

KAK©Bj*tt±«>, eeM&iftbTWfyi:: 

[0 15 5] 

[^5S^JB- 1 4 0#«»J] t h^»>^-7i 
b, ^^T, pH$»^?tt, kh^»>^-7 

x p > - a &$mmA - 5 (z>*ftT»fc»tta#a7ctt 
5 %^rr**a*B**fflVir8ttJbfc. 

[0 15 6] *^=&SSjtifib, fa 2 OttSOMClM 

rrttb, i« as 2 o omg) sfcoth^«i^>^ 

[0 15 7] *Att, ST*ft^il/T. -B^tcO. 

bT fe*a>«tt&fi«IHJJ: < *«rr*. 

[0 15 8] 

[|^SS^JB-15 Kfttt] UUOmgOMSS 
JHtU wntC^3SfiWA~6<0^&TSfchW\D-X 
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##J2 3 OmglC&££TtS&U ^^T. EUhUA 
D-^S*»I»*6 5I1«. 7;l^>lMS*5«fc 
tX*3 4fi««^&JS:5±»ltMc*ffl^T* HAL. JE 

[0 15 9] #Att. B«»tt^t>«nT*D, ftAS 
[0 16 0] 

Afr-H"»«rUTt>S. BDSEVtlckQffAsKK 
$n> *n»J #M7G&Hfi> rtiS^trfll 

«k fbttA. E*A^^aiiaj««o«5BJc^r«icwffl 
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46 

ft A. ffcfciPn, EKA^»tt«JBI©2:i:. McSSX. 

[HI] U^/tf^A • Xtf— >-X M-llB&3fc©# 

[0 2] U^WA-Xtf— >-X M-llE&&©# 

[0 3] • Xtf-v-X M-llEfi*©# 

[04] U7tf^ix • Xt!-y-X M-lll£3fc©# 
[05] 7;^a/^^-- Xfcf-v-X 

[06] T)V7sUn#9- • XfcT-'>-X Q3.64*' 

[0 7] TJ^D/^^- • Xtf-y-X Q3 6&& 
[08] 7MDA^^- • Xlf— >- X Q36^ 

[02] 
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